S 3 fr ^0 



(l2)^lttaA*iKl^S^^-C^II$*i.t=@B5Ullll 



(19) ttlMnMBttrttttH 

(43) SBS^M a 
2004 if 6 E 24 B (24.06.2004) 




PCT 



Al 



(10) Bf&> 

WO 2004/052598 



B25J 13A)0 

PCT/JP2003/015834 
2003 ^12 11 H (11.12.2003) 

B*gg 



(51) @(g*#l*#S 7 : 

(21) H[gtaBIS#: 

(22) StSUSIB: 

(25) SfSttiSKDmif: 

(26) sts^iaomii: 

(30) SfcJtx-*: 

$# OB 2002-360804 

2002 ^12 n 12 B (12.12.2002) JP 

(7i) ussx (#§£»< ±xo>*&%.m\~i^xy. t&Tm 

&£Stt&xE£cti: (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T571-8501 *BEJ& FIHrfl 
^^Fl K 1 0 0 6 Sife Osaka (JP). 



(72) f§^#;fej:t/ 

(75) f6W#/UilA (JfcglC-OlxT <*>#•): ra^S 
IS (OKAZAKLYasunao) [JP/JP], T 525-0026 & fi 
A m»r!T 8* JU 2-7-2 8 Shiga (JP). tfSt Uj - $ 
(SAKIYAMA,Kazuyukl) [JP/JP]; T575-O013 *HEJ& 83 
iBE^m BaJS^7TB 2 §8-1 0 3 Osaka (JP). 
S8g (ASALKatsuhiko) [JP/JP]; T 630-81 15 i£ 
fiiU *SBT4-2 3 5-1-302 Nara (JP). llj* IE 
*8 (YAMAMOTOjMasakJ) [JP/JP]; T 631-0035 

5 4 2-1 9 0-5 O 4 Nara(JP). 

(74) ftlA: 7& , 9Y (KAWAMIYAjOsamu et al.); T 

540-0001 ABEiS^Em tp*B«B1 T13f7f 

i m p eju nmftmwti&m Osaka (jp). 



/ffi£*7 



(54) Title: ROBOT CONTROL DEVICE 

(54) SSUU©***: aft? HM^SS 



i 



:»JT/l/3"fA 



x 



IF 



*J«¥-I8 



^5 



00 
ON 
IT) 



6...NON-REAL TIME PROCESSING MEANS 
7...COMMON STORAGE MEANS 
2.. .ROUTE SELECTION MEANS 
4...WO IF 

3. ..CONTROL OBJECT 

5... REAL TIME PROCESSING MEANS 

(57) Abstract: It is possible to realize a robot control device capable of handling large-capacity data such as image required for 
increasing the intellectual ability of control by using a simple structure and maintaining real time. For this, the device includes 
operation control means (5) for performing calculation processing for realizing operation control of a control object (3), recogni- 
tion/planning means (6) for performing work/operation planning and outer field recognition of the control object, an I/O interface 
(4) for outputting an instruction to the control object and inputting the state of the control object, and route selection means (2) for 
controlling communication by switching connection between the operation control means, the recognition/planning means, and the 
I/O interface. Operation of the robot as the control object is controlled according to the result of the work/operation planning and 
the outer field recognition while controlling the communication by switching the connection between the operation control means, 
the recognition/planning means, and the I/O interface by the route selection means. 
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Wf© fci?)©:/ u ir *]RtJWfeiB»©;fc: ©©SteMfc/n ir * asH^©©^^* 
X*X-mft£tlZ>£0fct£oT^% 0 r^T\ m • tf®^6 a £ 6 e £©4$ 
fB_L©*BS*WU ®« ■ fW3^:6 a lions' h<DW)i¥tm$:ftt£ 5 ©t^tTs 
TO • tra^a 6 e ttHfefBB&Sfrfrfe 5 < ISitSo fclfctf , 2 * 

6, 5 7©»f£©frW^ltf©fcft©^nHr;*RtJ<20©W5 8, 

fc © ©®fcstt:r a -fe x temm, - Vrwzwt. 6 e x*n 5 o 

(^^^Srt^jSrttWsii-Sfc©©^*^! 0 O^gBlg^HTV^c Z.(Dj3*te^ 
f-1 0 Of*. T-A5 6XI47-A5 7©V^TtLd^iaa^tbH^«kV\ 

*fc> iwf*muMk5 b, 5 c, 5 dfi, ft<omimn<DW}femw^wt5 tm 
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^v^-xJO SrH^H* x &M<DT— A 5 7 , 5 6 ©Sif^fW^o/tfeo^p-fe 

tf, m 1 MOTil 1 a te, _bfB*Pil&^a h LT, 2#<^T-A 5 6 , 
5 7 0lh^thW^Jif^>fcJ60-7 P nir^S.tJ«2o(D^i5 8, 5 8 OSj^fi- 

63^ • fl-®^6 aldg^£;ftfdjS!&^«:2 a ^ iSlS§5S^g:2 

a ^^$tbT^S§31^^2 a <DH&§ii^ £ OfNft - fh®^6 a 

#51fBl8#Ifc7 £ £t>*jfc&*vt\ Btt- thBi^a6'aK:J:9 2*©7-A5 6, 
5 7 (^ibf^ott-M^Jif©^ci607 p nir^S.tJ ? 2o<^*:$|5 8 , 5 8 <DW}ft<DWr 

So 

% 2 *MRffitt&B 1 b _h|Et&T-Afla»^o y^tLT, mi ^WJ« 
g 1 a <3Di&J?&5i^g* 2 a fcg^Sfrfd&S&il^g: 2bt, ai&5BJ£^H: 2 b 

•tS^T-^5 7©#Mttfc^*fc£ftfc0^LfcVv*— fc^£*bfcAfcfcJ 
7M is? -7 ^--7 4bi, 2 b \Z.mmiSfoXW}1feMm<Dti$><D-7° 

B 3 ^MlJ^I^g 1 c «: % ±fB£T- AW7P v * h UT N j* 1 #ffcfij«s 
gl a®SKi]|fa!2 a £SSRdftfc£K»£#&2 c fc, »!SI)l?g:2 c 



WO 2004/052598 PCT/JP2003/015834 

24 

a 0&KS&^« 2aM^ ^fcft KS^S: 2dt, JUSS^H: 2 d 
|***Ld*02fc&©*(|5 8 , 5 8 OPSb^ffO— ^Ji: U©^-^ 5 8a, 58 

a fciBttfll^Sr-ttbJetUftA bTm^Ji-S-^s 5 8a, 58a (D*tl* 

ftOleHBM (Xli*S5 8, 5 8©$|!|) ©IUte^lflESrlftffl't-Scc^s— ^5 8 

b, 5 8 bA^bomflg^ffilfeWm-f-jftST^jSnSAttJ^-f l'*— 7 a—* 4 d 
&MH8£^ft2 d»Cg8»$tb-C2o©**|5 8, 5 8©«rf^ftj»Ofe*W^n-fe 

^ysu* * ? -emn&tizwiftw&^m 5 d t x 9 $ fefro 2 ooii 

5 8, 5 8 WSb-rS^^^i _bfBig«n= # y h 5 5&&W)£ltZ> <fc 
& 5 4Hftffl4P$sK 1 e tt % JilBM^n ^ilT, ^4 5>»J^l^g Id© 

(Dvtu*mwtrp%m&mWi<Ditft<Dffimm&7 o K ±x-t>mfrp\w/i'°?* *?x 

15 2 #-(D7 — A 5 6, 5 7 ©3fcH&<Z>^jfc3t*S& 56a, 57a XlfcW U 3^fc$J 
^ 5 6a, 57a X^m^fhtzM^<omW- 9 0 Sr0f3tOffi«^tti-5f^R 

^60 jeggftSftfc;*; p«759«t!9^i5 i^Ay/ciii^^Tn^r— 3. 5 6, 5 7 T'tE 
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T-A 5 6,5 7 frhfLK-W33fc(F>mW- 9 0 ©Jft»Jffifil3R©{t1t • 

7&ffcx-* £r£^ 5 6a, 57a 3&qMtega> 9 0 

tL-Vmk LTE^ft©^ 9 0 «r#jfeS6*g 5 6a, 57a TfttiftN-* 7t £><7>fl 
il&tFfEi^ ^tcW.J5fc(Dmft 9 0 Sr^f ^(Dfirk^5fe^J^ 5 6a, 57aTl 

5 6a, 57a (^3fc&g) ■ S5&&t*^fcabJM& 5 6a, 57a ©«f^ 

5 7 ©3Mfc2fc*» 5 6a, 5 7 a if ay £ 5 fcft < -<# a»«r*cf g SH&oIt*-* 
tts ^^*iilBlt^7^#RSi-tL«j:V\ 

5 d , Rtfi, mssmfe^m 2 e wmmttm 2 d rt* 2 a ^ u-crass 

WK:gSK*^fcftKa3e#a2b, 2 ci^^^tbfc»j#M^5 b, 5cf 
te, T— A 5 6, 5 7 <DZ£9c9hfm 56a, 57a & @ tlfLalx— * if*3 9 fcSl 

a*?*— *fca^£«#P*ttfe 3 ffcS7-A 5 6, 5 7 3S_LfBfiii]®J^© 1 AfcJ: 9 
Sbft*flSMiP3avT\ T—J* 5 6, 5 7 <0^3fe3&:fcS& 56a, 57a &&%#<DVsft 
9 0©3£«^SH-5s T-A 5 6, 5 7 OjE^Mttfj^fTfrfrS. — M£ L 
T> 01 3A~Hll 3Bfc*i-J:5K:, B#^Kjn#s/ h 5 5flq£»LT N T- 
^5 6, 5 7 9^3fc8&*g 56a, 57a tfSitt##:<£>%#; 9 0 *C>tf iRTTStett* 
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g&m&s 6 a, 5 7a kttft<DW*9 o <Dttttt&tmw.mm&mm.mmz £ Q 

U 3Mk»*» 5 6a, 57at E##<Z^# 9 0 J&$S|ft6 L&V n «£ 5 

5 6a, 57a OifiCfiSrlRgBSE Lfrtf* £> N il3Bt ^l-J: 5 ^ ^3te 
56a, 5 7 a K «t D 9 0 Srteft RTIBfttett * "C^JteSftSt* 5 6a, 
5 7 aSriSf»$^:S 0 
&V^C\ g^fljtx-^ ^S-5^#J«I*r* 3 -CfeS T-A 5 6, 5 7 3S±JBfM 

W5 6a, 5 7 a^^v^^^:^#-a^^5«3;5^^:bT^ii^pi:|^^^^:, ^tfteSb 
^11 5 6a, 57a <Dt^tl(D^m CT. 9 0 &8fcW&tf - £ 

fllifc iStE«P»»s ^te&>m*5 6a, 57a (a§E^«9 

5 7a 9 0 <Pfa^lft$H£fillS#&m&i»fc £ t) ItfcH U ^:5fc$J 

^5 6a, 5 7 a^^E^W9 tTVN?.^t'5^J;^ fcW 

Wtfc(DJ&&tfWftZfr&u ^ft*^ ^M5 6a, 5 7 a ©Mfctf^flMO 
*#:9 0^«UTV^S*a- (013D#i) Ki^ «9Wf^J*5bT?*> 9 , 3Mfc 
&&@5 6a, 57a ©M*CjiD*#<£>«fc 9 0 ^SLTW^lvi^^f^ fB«r 

^3kS6J|l£&5 6a, 57a <DfflK;<Dmm&ftt>tl1t<D-h^ *B«r»f^RtmflMB 

5 6, 5 7&±mMt&mi Afc«fc *)S&^M#$^T, ^3feSb*»5 6 
a , 5 7 a fcl «fc «9 t&ffi LTtEJf $ ^HCfrfrOft* 9 0 (OWMMW^ £ 

&W?\ B^<ttfi*^i^fr©4fcfr9 0*jffi»LTBa!«b^:©*>s T-^5 6, 
5 7 ^_h|2$ij^]^g i Ate i <9 ftT, mJj&VWte 9 0 £rfE3$ UTVn 

fc3Mfc3&*8& 5 6a, 57a ©if flSjKtf bftS £ £ t> 56a, 5 

7 a ffi^fflPSSaSjerfb^ m&tiWSfofr 9 o ^^^5 6a, 5 7 a 
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ttf^fHfP^a 5b, 5c, 5 d J: <9 I^T^ixSiffifW^n ^ ^<Z> 
£1\ MlfftNfil#lfc 5b, 5 c tffeKS&^& 2b, 2 c KT- A 56, 57 
2 b, 2cll Atti^-f^ — 37^— *4 b, 4cC, ^M^n^T^t?^ 
A^J^ttTV^cT— A 5 6, 5 7<D&mB<D^^*— m&*J&M*S*~- 7^ 

4 b , 4c^ UTftsw^^a 2b, 2c ic sg^s jfiass^a 2 b , 

2 c a>&tbfftW#i#g:5 b , .5 c te^Htf^^a— ^as^oBlffifcg^— 

^•feViM 0 0O|i|*tUttl^^-7x- *4 c£r;frLTi&Sg51;^g*2 
c, 2a, 2b, 2 d^btb, fiK»3£#H:2 c, 2a, 2b, 2dA>b»f^ 
5c, 5b, 5 d ^A7J^tL5„ 
^•C, 7-A5 6, 5 7 <0«tt^frhlMz:&Kjfe^3 Ifff^I J r i, J I2 m<D 
tWaWBBM^Ik 5b, 5c|:i9 nfriftSo 

•tfMf^ifc^ h^q z Srftffl LT N T- A 5 6 , 5 7 <B^3fc8&*g& 5 6a, 5 
7 a OifiC^f • h/lTi, r 2 ^Vbfmni^S 5b, 5cia 

&V^\ #3fe^S^Pi-5&g^-^^A7J^itu pl , u p2 tfSTlB<Z>5£ (3 
a) (3 b) % XMu 5£ (4 a) (4b) ©#^^foT»«^g 

5 b, 5 cjCiDtHlESttSc 

mimft&w& 5 6a, 57a assE^©^ 9 0 (D^m^m 

&T>\ ^3feS&m« 56a, 5 7aia!)W9 0 fcteftRTtifeflHI* 
^3fe»*8l5 6a, 57a Sr^»S^5»^) 
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U 



Pi 



= Jrl 1 < 



Kpi(r ld -r!)+K 



r 



u 



P2 



= Jr2 < 



K p2( r 2d- r 2 )+ K 



vi rid— ri 

v j 

(3 a) 

r2d— r 2 
V ) 

(3b) 



v2 



mBsm<DW& &9m$m 5 6a, 5 7 a k «£ 9 mm itmstifci##: 



«p 1= Jr i|k p b (r b d~ r b )+K vb (^rb d-r b j Sj&fcif d ~f)d t 



(4a) 



u p2=Jr2 1 | 



Kpbfo d" r b )+K vb ^rbd-r b |f- j£K//^ d --Od t 



1 



(4b) 



10 



7^ftf • b/Wlilffc^ r b = { ri +r 2 }/ 

r bd = {r ld +r 2d } /2T?fc«9, f t**E»*l*^*^5rt^> 

*iilBlft¥H:7R:«Klft$ttTV>5fc«) % ^l^g;2b l 2 c «:4MxT#SHB 
tt¥ft 7 *>bStl^$iJ»© 5b, 5 c ^ N «HM$ *l/CV>fc#Mtetfc(K • HfS^ h 
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&wr\ mmm&oitz.isb^ t-j±5 6, 5 7 ^^^^mws^j^ h;w 1( 

5£ (5) &^iM£M#P3M£ 5 b , 5 c\Z.£*)^%ZfoXmW)t}m^$>bflZ>o 



x\ = K T u pl 
T£ = K T u p2 

(5) 

^VNT% 3fe^Sj»J»^5 b, 5 ctCt^ff-^^tL^IEWj^fi^ WW x , 
t ftft^JfiJ^ 5b, 5 c <D&fW®Amt}m ^ V T/lstf— h 5 fglb 
^J^iHfii LTm^^tbSc I^SIj^lit^|£^it^ofc^Sg31^©2 b, 2 c 

^Affi^^-7x^4b ) 4 c ^ tT^^ftl^D/Aay/^^ 4 2 
^ATJ $ fts -ttl^P^D/A = * 4 2 «fc 9 /Ht-^<Diglb73fg^ 

AttJTJ^^^-^^— ^.4 b, 4 c^LT^rtt^W^^H^c miEJi^it^ 
Affl^-f^* — 7zc~^4 b, 4 cfrbgitfti^rtL^frlcD*:--*—}??^^ (M 
3©*^ - K7-f 3 a~4 3 d#I) te, 7-A5 6, 5 7 (Z^Pf^^ 
5fe^l^5 6a, 57a KWWiti^m^^o 

mvmm^wt 5b, 5 c -era, j^i^tt-^s/i^-^iifT £ r t x y y 

5 7 &t>*iMi) 5 8 (DWi^% m &tiz> 0 

fcmw^sb, 5 c, 5 a\m&mm&-f. m2~4&mMmmw:ib^ i c> 

&TJ*1 d<Dm&(D7*Ky? k&m\sX^5im&mfe 3 £&2b, 2 c, ^2d© 
^ISl^m^^^^o #J;tf^ ±IBbfcJ;p^2^:<DT-A5 6, 5 7©^ 
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«5 6a, 5 7 a fliUT 1 O^^jftSi^, 2*<DT— 

^ftfc£&£>ftV\, tE^Pbfc^9 0W12*(D7-A5 6, 5 7©^ 

M^5 6a, 5 7 aflS&SV^if L^ofc^ fcSVM^ 31 t^ofc 9 -T5 d 

L-tcwmum^mmir^tzm^ s (4a) , (4b) s^ti-ir/W^-e 

5£ (3 a) , (3b) fiW^^L^T'fc?)^ S (4a) , (4 
b) £te*5ILfc^&5fci£\ ^r^it^>5^i9^iJ,^$i(^]^5 b t 5 c £ 
<DmX*>&^X~3b*), ^(Dtctb, ^fl^fh<D^^}^5 6 a, 5 7 a Sr^tfT- 

A5 6, 5 7&®m-rzm2, 3#«j«?si bRt$i cowyr^^ 

»J^l^ 5b, 5c, 5 d Ti3\ mftMW^& 5b, 5c, 5 d fab ttj^rf 3 

5c, 5 dt m<D^mt£ if t <om<ommifi^ v r^mmmxm^tix^m 

X% 5„ U3&mi£^Wi 2a, 2b, 2c, 2d, 2e|4, Hjf^$lJ®^ 5b, 5 

c, 5 dfrbmm •&tix< z^-fftfDmftmfc^-fnftzmmu -to^- 
9 *&$t vxmm-r^ ***Wfrtz> 0 2 a , 2 

b, 2c, 2d, 2 em T—#fo<Dmftm&T—?uft<D&$m&m±*%: 

fT 9 o $> b 7*— 9 V>7n y ? <D—UftK&%Mfcf—9 SrS&j&tf— 0!I k L 

vn, ? ! -9<DmM*m~f*?y ym. ^my s -9^m-r^y h&k ^yhom 
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5 7 ©t&WSbft^ i ##*J n # 3> b 5 5 t^b7^5 6, 5 7T* 

#9 0«rfiS«N-*£:#(&7--fc5 6, 5 7 i: 5 8 , 5 8 ©mSISb^ft £\ £ 

It#2a, 2 b, 2 c, 2d, 2 e — K<h Lt^n Sr^itSr 

5/ ^ KOiB^Sr^ y TVWiff TfT^-Hx g # y h 5 5 fcrtOBBtft 
*1WSSti-5ii:j6S"T?#So *^ ftBS31^a2 a, 2b, 2c, 2d, 2e 
— KiUT^*l£aiL*rv^«> fi^©»f^fftl«l#il!5 b, 5 c, 5d^ 

mm - nm^wt. 6 a , 6 e ^<z*ni5£%&g£i-5 r. t & < tutiofcm^fg tint* 

&mZti1t*>mMi'#-7*—x6 1 «gf$ • tWfMfte f £:> • f« 
^6f i:AW^-r^^-7cc-^6 1 t te^;h^;fag*&£ *l3 bkt> ^(DB 

35S"C#5. SKi^ll! 2 a - 2 e 14 Wtty - K©!8lll*t5fc«> N WIS 
St»fB:/o 1 f OSK»^ft2 f 2 e fcHR&T, 

<»m&mi^mmmx>x%&\\ @i4 ^-rj; 5 k> *5*sm»ib:/ 

ny^i f o i 5 ^t^H^^n y^TO5oWi< > ft5&tfcfla*P& 

(|2-A»® 

ft2-A^»iii: LTE18 A^i-%i 2mmmmkmm<Dmmx\ ms&mfe 
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^ iIlTWf5i^«I]l¥S2a N 2b, 2c*MBa!Ufettjh,tffc 

W^fgJgs&fT 5 * =7 - "t^f- 5 9 J; 5 fgjfs • H-W^ 6 e Ky* 

1 a £ s 8 b^iBS$^@^«J^gi l b b\zftM£fotz.nmk 
&oTV^„ HI 9Bt*fJ; ? fc N ^g)n7S> )> l 8 J&ffi P T/W 

Att^#i-SlfP^Sr"Tllj#|$!|^Sl l a ^^i^T^Hjn^iy M 8© 
0^5/ h##fc:J£ifcU *©ffio*y T/^-r A^^^S^^J^gl 1 b 
m*i:Je>, }> 1 8WPJi?y b*#^<D@^ffl®l& 1 8 afc»it*tte 

u mmAT*mfeom&mm¥& 1 2 a N 12b raoaft srr^-r-r 20a, 

2 0 b m<omM\zirzz.kiz£ t) N s»fera< N ^pie^tgtjiijv^ibn^y 

1 1 0 t , Ml ^milft^ 110 prSrfBlMS»3B^a 1 

2 a ^TSbfliftHBi^ft 1 2 a^gSR$tt«AttJ^^— 7*— * 1 
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-tztm) *»*wn:ff5t>ot»*)ij % i 3, i 3<Dmmmw(D-M 

iLW-^na, 1 3 a fca^a— y 1 3 b, 13b tftWtft^thX, * 
1 3 a , 13a ^«Mf ^&^ft,^*ateLTffl7Tf-£— * 13a, 
13a<D^W^Illfefft (Xli*tl3, 1 3 (DJMUi) ^>H]te^^^Wi"S 
lyn^nb, l 3bfrb<Dmfeftm&Mt^&AXisfr&£5\cVX^% 0 

stMDit 1 1 b r±x ob&ffijt£tizm2mmmm2£mi 1 

1 m2M^iiit^i 1 1 fc&m&tizmfemmmmm^wti 2 b mfe 
§mMm&$9L 12b \z.&mzti& iHt*^7i9 asgaas&tLS xtt^ >- 

6i:^r#xT, -eofi&^yr/^-f j»(di$&&m&vx^z>o m&mfe&mi 

2 b ftvmmw&vmmfe^wt 2 t mm^m^m Lxmrntmrnzm* 

ttfcfrS h<DXhZ> 0 m • ff-w^ 1 6 tt N ^©n^s^is^ • w-w^ae 

O S §rmm U jSj^M8©2 oco*^f 13, 13 ©ttflso&m^UfcO 

tfy h l 8©fif, ggftfrRttU TOf©7-i?fi^ ®W)*y$y h l 8<£>#fe 
±13^1, ^2«BM3M£l 10, 1 1 2b, 12a 
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xmm, aD«7tn^ottt*5MrL, fits ^ t Tf^^;Wf^^ ?r#5 - 

lftjHMt^iti i o\z.£<o nwtoa&f-ft vxmmztiZo mm^^nW: 
io t ofctt> n#M#p^a! 1 5 ^mmisavz, 

mmm^mi 1 o, n 1 m^mmmm^^^xmi^y—^mmi^s wm&m 

fc^^c&vvr^ ^bfc^TOJ^3^Rl|gi:i-Sfc*^, i^B&S^J£l2 
15 a tt, mVEMm^gl 1 5 £ Affi^-T ^. 1 4 ^^^-^teiH^^fei- 

bxn ^-arts ^ ft s o 

*fc s mg§^#^l 2a, I2blr/-Ki: bT^gE&fcaRbTVMj-^ » 

f^w^s: i 5 -^mm • w-w^a i 6 m<DMm&&m-t% r ^ittg^fe^as 
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X»wm<D®i%k%mWrfZ> 1 1 fern 5 *"T*t> fev\, 

Pi (TOlms e c ) At T?ffiJ«I©^:«>©J&^ffi^J*tU ffiff 

^J^J^-trO^th® t tt % ±1B<E> *> 5— 3£©»/jN/j:l^iRiraBH A t <D £ 5 ftRftH 

-Mitt, B 1 5 icjsvvc, 

xmrirz^t t u NpraraiWA trtTtnf«m^<i»*>5i:x at^ttw**? 
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oo& 5ii ©T't 5 u 7i? y b^J«®5:»-r?) r. t 3 0 

m^no s %mmvte\<^bffiMt£c pu#- y t/^^ao s 

51 bfc£ <9s |gl8A^i-n7Ky h<D£5\Zl a, lb. lc N Id, 1 e <D 
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$ *vr#i& $ * e> r. k k «t 9 , jiwrntrnw^m k ±wm • n- 

m^Wtffi<D$m#it£Wffi*: kZ>~b &X*% 5i7 t-ft3 0 

t > jMMimm^st k ±mim • w-M#am©«rtw«uteaw«r k 5*i§ssit^ 
?-7^-xks ±«bmwt»^a, ±«w*-tra#«u ±ia*i»iBi»«tR 
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it <d is m 

(5, 5 b, 5 c, 5 d) b, 

±mumn^(Dwm • mimm^wmm&ft 5 mm ■ nm^m ( e , e a , 

6 e, 16) £ N 

(4, 4b, 4c, 4d, 14) b, 

(vmrnzm v ^ t •^mimmm-r^m^mM^ (2, 2a, 2b, 2c, 

2d, 12a, 12b) b%Mx.Xs 

2. ^*J-^ (3) Olb^lJ^^mi-^fcfecD^^S^fTPibf^W^ 
(5 b, 5c, 5 d) b. \ 

iiEW)5tt©^i • nhMYm^KRmm&ft 0 mm • n-®^ (6a) b N 

— 7x- (4b, 4c, 4d) 
±ISOT- f|-®^i:^$n5^1^^^ (2 a) b. 

±mmmm^m b ±mm 1 m^m^m t ±iba w^k y^-7x^i:t 

Stt$ft5$S2»&»jg^H: (2b, 2c, 2d) £$HI;LT, 

m*m*)&z-z>z.bx*mm&MWi-z>b bt>i^ ±mm2mmm^m±. ±m 
mm • &m^m t ±mm 1 &&&&&& t -libawtm ^ -^^-^^ 
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3. ±3m96M&¥mt±s f-^mm^mmm^mm-r^mm^rnvx, ± 
m s i 5 £ bfcit^^ i xttwrass 2 \zm®<D n^f> w^fio 

5 . ±|BfeKS£#£kfi. JESS? 5 - * 4» teSfc&^ftfcfcSfclEfi^-- *fc«k9 
7*-* fe^0^3fel«^»i-^ft^ 3 »c|B«tO B#yf- ffiffflgK. 

xmm *mm~tz> <t 5 k bfcit^js 1 xttswss 2 £iam© * ^ * M&inp^fio 



9. ±JB&&&3a^gkH:, JhfB^^^J^^^DTJblBT 5 -^^!!^ 
*©JbfB£W¥£rfffl#PLT, JblSBa5»£«kfc:J:?K JblB^J^^oM#^ 
_tlB^-^^^*W _b|B£^t^oT JtlBtt^J^m^ ±SB» 
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